suMMARY During 1981 and 1982 544 cases of infective endocarditis were investigated retrospectively by means of a questionnaire. Only 13*7% had undergone any dental procedure within three months of the onset of the illness, and in 42-5% there was no known cardiac abnormality before the onset of the disease. Furthermore, the number of cases occurring annually was about the same as or more than it was before the introduction of penicillin. The mouth and nasopharynx were the most likely sources of the commonest organism, Streptococcus viridans, and it is suggested that it is not dental extractions themselves which are of importance but good dental hygiene. In most patients with infective endocarditis the portal of entry of the organism whatever its nature cannot be identified. If this is so antibiotics are being given to only a small propotion of those at risk, and this would explain why the number of cases is much the same as it was before the introduction of penicillin. Furthermore, the large proportion of patients with no known previous cardiac abnormality adds to the difficulty of providing effective prophylaxis.
The evidence suggests that antibiotic prophylaxis should still be given before dental procedures, and a schedule is appended. Much more importance should be given, however, to encouraging people to seek better routine dental care. We also believe that doctors and dentists should appreciate that the pattern of the disease has changed considerably in the past 50 years and that the information given here warrants a revised approach to the problem.
For more than 50 years doctors and dentists have believed that dental procedures carried out on patients with rheumatic or congenital heart disease are the most common cause of infective endocarditis. Sixty years ago Lewis and Grant' suggested that transient bacteraemia might cause infective endocarditis in those with abnormal heart valves, and in 1930 Rushton2 described endocarditis after dental extraction. Five years later Okell and Elliott3 reported a high incidence of streptococcal bacteraemia after dental extraction. Burket 
Results
A total of 544 proformas were received concerning 541 patients, three of whom had two attacks of infective endocarditis within the two years. Patients' ages ranged from 2 to 87 years (mean 51-6 years) and there was a greater proportion of males (ratio 2:1).
A dental procedure had been carried out within three months of the onset of the illness in only 74 (13-7%) of the 544 cases notified, 67 without and seven with antibiotic prophylaxis. Of the 67 who were not given antibiotic prophylaxis 37 had known preexisting cardiac abnormalities. Fifty-three of the 74 (71.6%) were due to S viridans, the apparent incubation period being one month or less in 20 (37.7%) of these 53. In addition, 48 of those who had not received dental treatment had dental sepsis, and in 33 of the 48 the organism responsible was S viidans. In another 176 patients without overt dental sepsis and who had not undergone any dental procedure within three months the causal organism was also S viridans (Table 1) . Table 2 gives brief details of 10 of the 67 patients who had undergone a denti1 procedure without antibiotic cover but in whom the organism isolated on blood culture or other factors suggested that the portal of entry of infection was not dental. Table 3 gives similar details of nine of the 48 patients with dental sepsis in whom the infective endocarditis was unlikely to have been of dental origin. Table 4 gives details of the seven patients who despite antibiotic prophylaxis developed infective endocarditis after dental treatment.
In 230 of the 541 patients the doctor, the dentist, and the patient were unaware of the presence of any 
The teeth and infective endocarditis cardiac abnormality before the onset of infective endocarditis (Table 5 ). In some it was clear at necropsy or at valve replacement that no pre-existing cardiac abnormality had been present, and it also appeared that patients who were drug addicts or immunosuppressed or those on chronic dialysis usually had normal hearts before their infective endocarditis developed. In a numiber of patients a bicuspid aortic valve was present and unrecognised, and in others it was uncertain whether the valve damage was due to infective endocarditis on a normal valve or infective endocarditis on a valvular or other cardiac abnormality not previously diagnosed. It appears, however, that many more than half of these 230 patients had normal hearts before infective endocarditis developed. Table 6 shows similar details for Tables 2 and 3 identify those patients in whom a more probable, non-dental portal of entry for the infection was present or in whom the organism grown on blood culture was unlikely to have been of dental origin and two patients in whom the illness occurred before the dental procedure. Subtracting these reduces the total to 64 (11.7%) for dental procedures and 39 (7.1%) for dental sepsis.. Of these 103, 84 were due to S viridans.
Cates and Christie9 suggested that the incubation period might be up to three months and this has been believed and requoted ever since. Certainly, in staphylococcal infections it is often shorter as it is in many cases of viridans infection (Table 1) .
When considering the importance of these apparent dental risks the incidence of dental procedures and the proportion of subjects with dental sepsis in the general population should be taken into account. A recent publication2' shows that 60%o of the school roll in maintained schools are inspected annually by the Community Defital Service or General Dental Service, although Todd six years earlier suggested a lower proportion.22 Among adults23-26 about half go to their dentists for a regular check up and about another one sixth attend occasionally. Many publica-510 tions do not state exactly what intervals are meant by the term "regular check ups", doubtless because the variable pattern makes it impossible, but the general concept of "regular" seems to be at least twice a year. Whether these reports are valid for the whole population is questionable, but if they are it is obvious that about a quarter of all people-whether ill or notwhen asked if they have had any dental procedure within the previous three months will say that they have, though in most this will have been only scaling and polishing. This proportion is more than double that found in the patients with infective endocarditis in this study. For periodontal disease the figures quoted vary,24 27-29 but the incidence increases with age and it is more common in those who do not attend their dentist regularly. Published work suggests that periodontal disease may be present in more than one third of adults, which may reflect the fact that in these surveys it is being searched for particularly thoroughly. The finding of possibly relevant dental sepsis in only 7*0% of our 541 patients-a little over one fifth of that found in the general population-may be due partly to failure to record its presence in hospital notes even though a high proportion of the patients had been reviewed by consultant dental surgeons.
It seems likely that infective endocarditis is sometimes of dental origin, and the high proportion (84 of 103) of viridans infections in those who had undergone dental procedure within the previous three months and those with dental sepsis supports this hypothesis. Moreover, Table 1 shows that in only 176 (42%) of 422 patients without dental sepsis and who had not undergone any dental procedure was the causal organism of the viridans species; though it is unrealistic to think that many of these 176 infections did not arise from the mouth how the organism entered the bloodstream is uncertain. In those whose dental state is considered healthy brushing the teeth and chewing8 may be responsible, and doubtless some may have minor and unrecognised periodontal infections. S viridans abound in the mouth and nasopharynx and were responsible for nearly half of the 544 cases of infective endocarditis. On the evidence we have antibiotic cover of dental procedures seems to contribute little to reducing the incidence of the disease, but of course we do not know of those given such prophylaxis successfully nor those with cardiac abnormalities who came to no harm from a dental procedure without antibiotic cover. If we consider the enormous number of dental procedures carried out the risk of subsequent endocarditis is clearly small and it is certainly not confined to those with cardiac abnormalities. The magnitude of the bacteraemia, the virulence of the organism, and perhaps most of all the resistance of the host are probably determining factors. Older people, diabetics, those Bayliss, Clarke, Oakley, Somerville, Whitfield dependent on alcohol, those who are immunosuppressed, and those with cancer are especially vulnerable, and foreign bodies such as prosthetic valves and previous infective endocarditis also increase susceptibility to infective endocarditis.
The dental prophylaxis of infective endocarditis was made more difficult by the fact that pre-existing heart disease was not known to be present in more than two fifths of the patients. Indeed, in a substantial proportion the heart appeared normal on clinical examination (Tables 5 and 6 ). Those with no known cardiac abnormality cannot be protected from dental hazards unless everyone undergoing a dental procedure and perhaps everyone brushing their teeth or chewing receives antibiotic cover. This would be impossible to implement and would be unacceptable to most patients, who regard a visit to the dentist as having a lower priority than going to the bank and are aware of the not infrequent adverse effects of antibiotics.
Regular and careful dental care is clearly important for those with known heart disease and they should certainly have antibiotic cover when dental procedures are undertaken. As already indicated there are considerable difficulties in identifying those for whom such measures are important and there are other problems. Usually consultation between doctors and dentists is infrequent, and many physicians and general practitioners giving advice and instituting prophylactic measures are unaware of what should be offered. This is evident from Table 4 . Furthermore, among those who had dental procedures without antibiotic cover were a consultant surgeon with congenital heart disease, a doctor with a systolic murmur since youth, and two patients who were instructed in the importance of dental prophylaxis but told that it was necessary only for extractions. There was also the dental surgeon (case 429, Table 4 ) who had had a valve replacement but was not given antibiotic treatment when he lacerated his hand while gardening.
The recommendations of the American Heart Association on dental prophylaxis30 are complicated and mostly entail the use of injected antibiotics; they are totally unrealistic for guidance of With a mortality of 30% this means that there are now as many or more cases than there were in Horder's day, but the actual number of deaths is gradually declining, even more than the figures suggest as the population has increased over this period. This unchanged incidence and only slightly decreasing mortality suggest either that people's teeth are not putting them at great risk or that dental prophylaxis is not being given when it should be and that when it is applied is not always being carried out effectively. With regard to dental prophylaxis our findings substantiate both these criticisms and also indicate that although infective endocarditis is sometimes of dental origin such causation is currently less common than previously believed. 
